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Abstract 



PROBLEM TO BE SOLVED: To provide a method for producing a photocatalyst titanium dioxide 
structure capable of efficiently carrying out the degradation treatments of organic substances in liquid 
phases, especially water treatments, and to provide a hydrolysis sol for forming titanium dioxide films. 
SOLUTION: This hydrolysis sol for forming titanium dioxide films contains the hydrolysis product of an 
alkoxy titanium and polyvinyl pyrrolidone. The method for producing the photocatalyst titanium dioxide 
structure comprises a process for coating the surface for a substrate with a hydrolysis sol for forming the 
titanium dioxide films and a process for heating the coated surface. The titanium dioxide in the 
photocatalyst titanium dioxide structure preferably has an anatase type structure. 
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Title: Hydrolysis sol for forming titanium oxide film, and photocatalyst structure 

[0025] By creating a titanium oxide film using the hydrolysis sol to which PVP is added 
according to the present invention, the crystal structure of the titanium oxide film is formed 
such that the c-axis orientation property (in a crystal structure, x- and y- axes correspond to 
a-axis, while z-axis corresponds to c-axis) is enhanced compared to when PVP is not added. 
In other words, the present inventor discovered that titanium oxide crystal having anatase 
structure along the c-axis can be grown by adding PVP When the c-axis orientation 
property is enhanced, a titanium oxide film having anatase structure alone, which exhibits 
an excellent photocatalytic characteristic, can be formed near the surface of a medium 
(along the c-axis), and this is considered highly effective when performing water treatment. 



09H*KHMr (J P) (12) & £§ ^ $g (A) 



<51)Inta. 7 
CO 1 G 
BO 1 J 



#082000-103621 
(P2000- 103821 A) 
(43)£HH ¥fiSl2*MJ3 11 B (2000.4. 11) 



23/053 
13/00 
21/06 
35/02 
C 0 9 D 139/06 



F I 

CO 1G 
BO 1 J 



23/063 
13/00 
21/06 
35/02 
CO 9D 139/06 



C 
M 

J 



4G0 47 
4G0 65 
4G069 
4 J 0 38 



) 



OL (45 S) ***Hfctt< 



(2i)ms»# 


«B^10-274081 


ai)WBA 


000004385 


(22)fllHB 








¥dclO*p 9£28B (1998. 9. 28) 




*OSC*iiK£*n 1 TB12S15H5 






(72)3HMf 


IE*«l 






















(74)ft«A 


100094053 








*a± mi «a 








mmmizm< 



(54) kiwco*!*] »ft^^>K»i^ai*^!/;i,*±at^iM^iis^ 



(57) mm] 



1 

#v i^-;i/trn y K>©^&*8: 1 ~3 o 
[ft#«4] ttria)tft!^ig^G3S!Hb^^>tir^^ 

[000 1] 

mitmysmf&mmijmvjw jmw$mftm*j)i 

iz «fc yg*mffi{cgtfb^* >^*^^3nfc3tftKS^St 
[0 002] 

[0 0 04] S^fb^f ^Srf^^-t-S^ifC,}; 

y-fb#feH&l»5fe-tS^=fe;^ie>*lTi3*;, *B§ft^© 

[ooo5] £zzx\ ±mjmm^rdmmtm 

MtiX^ZiMX'&Z. 
[0 0 0 6] ZLO)$m*ffl&:-tZ>tilto: 
7-1 00 3 7 8-§-^{C|B«$4tTV^J:e»{C, |gm 

[0 0 0 7] 4fgg3p8-l 9 6 9 03^#&tf 

#HiJ¥ 8-9904 1 -5§£38{CttU ?M&JII^$: gift £ L 

F&mnbfc*#-Ty')izg'iwmmzz2-Tj yf 



(2) 4$H82 00 0-1 03 6 2 1 

2 

[0 0 0 8] 

[0 0 0 9] #^5|28-1 9 6 9 03-^-i^at>* 

1^3^8-9 9 04 1 ^^ia^<Z)#?L«)tM^5:ffl^ 

[o o i o] *zx\ *mii*. mt** ymmmm 
xamvM mmm&zywm^&miMMm^KZ 

mtnzft e> z: t ^swb^ * ymmsmmm^ 

[00 11] 

20 ^-;i/tn y Kj/fc^sr ^saffc?-* >TOfiRfflin*^ 

»:/;k afemc^ft^ 9 ym&fmmfrfm^jhzm 
ttmmizmfiT&imt, m&tm&tmt-t- zxmm 
■t&zuzimiiir^ mit*9ymmffim<mik 

[0012] xftmrntiti- * ymmMMfcftm^ji 

troy K>«ra**-&. *»^^*>i)&g^Ai*& 

0S»%, J:y0*U<tt3~l 5SS%-^tLTM 
30 S„ 

[0 0 13] ^cJSSlcfcwt, tafB^^ig^ 
[00 14] 

mt-tzmt* 9 yfmmmai^m^)i. m&izwm 

40 jBBtoMs^as. 

[0015] *m*<mxt**ymmsm#&mvA> 

*y*2y£LXiX mx-\i. "rV^t^is+Zy^ 

[0016] imn<mst**ymmmm&vn, 

50 r/i/3*S^*>«:*n*4HSfa-&eifc:tcj: oT n 



[ooi7] 7;i/3*^*>ifcK4)-{c«fc»jiiRK^ 

[0 0 18] ^f&WdfcV^tt, ±MTJlU*rt/r9 y 

x* j -jits y&omzimzmijtti-zntmt. l 

SWWvOMcafLT. 3~1 5aa%gg*w*uv^ 3 



[ooi9] *^{cMv^^S3j<y H-jitfav Fy 
(OT, rpvpj ) tt, (i) 

[0 0 2 0] 20 
Hfcl] 



-CH, -CH" 



(!) 



[0021] (sstfj, n a&g<z> e^&^-r. ) 

T-mztiS N - 2 — fcfn y K>©fi^ttT'S> 

S„ PVPfcfc, U U K>©7k?§8t£, 30 

^•41 0, 0 0 0~3 6 0, 0 0 0@S(D=b©*^St$ 
tiTv^o SMit. Kffi (7Y>^r>^-v-cD)te^^) 

[0 0 2 2] *5§^CfflV>f>nSPVP(t, 

0 0~15, 0 0 OgS, K^ffil 0~2 OGD&ODt&W* 

Lv\, 3©|gHtcfev^T, y;i/tp(cfcW-5PVPCD1^Sg 

[00233 *$8iB©g&fb^* ym&miBMmvh 

JEfBHfcttftlU S&tCPVPSriDA.TMSg'tS. PV 

Pti. BWb^*>B©gBlfflin*4W!P!/;i/{c*fu i~3 

[OO 2 4] P V P«Ift!)^ 1 
li, PVP^CD^JCi^LC PVP0D^&ftft#3 0 



(3) #8B2 000-103621 

4 

[0025] *mi(DPvpitmQLtzm<tr*yBm 
fmijm$M*j>izm\, ^xmt* * ym*j&m?& ^ 

\zttuxcm (&mm<mt<Dmmx'it. x, 

PVP&^&trtsz^cioT, c8fcm*KC7*-*--tr 
«jg©Sff t* * y<fM&&$&t2> z ttf*$m&*>tz 

mm&m (cw?m izmmm.\zmfrZT±#--e 
&\zimM\zmit=$to%&3m-tz> *j<Dt^x. e>ns„ 

[0 0 2 6] fc^X\ &Lt<DJ:5lZLTim2tiZ>mtt 

rtym&imtittfcjmi/jizm^T. mttmwiztfji 
[0027] mtmffiiz>fjmzjmte>j3&£ ur 

it. f>f-)/^a-T-r>y& ttyn-'rjy'rmfo 

smstts 3 1 iz «k , mmmiz>fjim*im,-t&i3 

SMtl/r, mt&mmttte&bto>l<LfiM\/;ifflfct:& 

tc«fc»;, mmwizr)mzmtft?z>%m:*3b2>. 

[0 0 2 8] ^V\T% 3<Dfc©5:, 3 0 0 — 7 0 01C, 
#*L<ii4 0 0~7 OOlCCDiagT', 10^-3^ 

0 2~1 0 M m^gCO^ft^ * ym Sri&g-f £ 3 1 tC <}; 

[0 0 2 9] i©*-5»CLT#&4x*Wfc^*>mffle 

[0 0 3 0] *^©3t«^^iig«£^CfflV^S3i:©T'$ 
^M. l^ftCt'7 r 7^»y^>t^CD7 0 0 , CSK©raiftK 

[00313 lest ur««i»sfflv^»&»c 
»*. Mt*zy\z&&ftfrmfrt 3 emtz > t=.ih\z, mt 
tmit* 9 ymt&mz&wszmvz z\ t l 

[0 0 3 2] Ri:©J:e>{CLTSSeiStiS*^CD^ 

*$^iz&+z<mmim(o#imm. mwftmam 

[0033] ^^©^aittsceBs*^ #(c**ic#ft 
•t&fmmm, r^-)\^oy^msa)%^m\z^ 



5 

[0034] 

[oo3 5] mmi 

$fe-T> xj;-;b3 0. 0ml|C*0. 9 0ml£#B;t 

rm&u x* j -jv-ymsmzwmLr^ ztitiz 

glJtC, l^^-^TOmll;. J rb94 VrfUi&*ri/+ 
#>14. 3mlSO!i;i^;-;i/7$>4. 8 3ml 

[0036] mz* zosm^Mz, mmx-2b&7iiv 

tf—^n UK> (PVP, Mw=i|&1 0, 0 0 0) 

PVP®»*^CD1 2. 3S*%i:&.2>J:e>{Cgs 
ABU ^LTMfijS^PVP^y^&^fc. 
[0 0 3 7] ^^T% -hlBTflifePVP^&D!/;^^ 

mm, JK$3 Omm) ^BfftC^fcU 1 0 Ott'3 Oft 
mmLfefc 3e>tC7 0 0r (#fiS2fcK2TC/mi n 

x-i o onfribmmtozgMLfc. ) T*6 0;»f^&nj&!yio. 
m^mu mmtnm&mtmymzfm-t&ztiz 

[0038] w±m&o\zhxmiLt-mm®m 

Kf i/M>^>^^>8H" h 'J A 1 0 p p m 

TK^tf tcAtu zfy vir^-fb *mMLr~. mm 1 

0B#fSg&© K-r^;^>-i?>x;i/3}x>^- h U 'JJ*<Dft 
«^ti2 3%T-«>ofeo 
[0039] gy6fflj2 

1 , 0 0 0 p p m*j§«tp{CA*U 1 tmfflZ L 

h&flB&fUfc. )fciRim OBftg&tfM' V 
^n;v-w«MWftl:i 0%T*&ofc. 

[0040] tt&cMl 

PVP £^Lfc^ofcja*B:|gJgM l tmmz LT, 4 
[O0 4 1] fllLfcJilWi, K^i/ 



< 4 ) #W2 000-1 03 62 1 

6 

a*u -79v>794 hzmstLt^ mm 
7 »j . mm 1 cd^-j: »; trfgv mhtc&o 

[0042] Jt^M2 

1 , OOOpp m*aS*rfJtCA*U 1 tm^lZ t 

X-f9vV94 bZMMLfc. mmi OBffl&tOsfy 

10 &£v%m*Mx$>K>t^ 
[0043] amm3 

x#y-;b3 0. 0ml fC>fc0. 9 0ml£#n;i 
*>14. 3ml&tf^x*y-;|,7>*;/4. 83ml 

fciTFLfc. WTJllTife. 3©«S:$e,(C5^^^, 

20 [0 0 4 4] #tfC, £©JjCBv0MC WtimX3b&tfV 
ttUyVVn-Jl (PEG, Mw=*?j2, 0 0 0) 

PE G©**^CD 1 2«M%£ fc£ «fc e> tcgs&ff 
U *^LT^feSWcDPEG^ft0!/;b?:#fc„ 

[0045] &\,st% ±mxmfrPEpma*j>izm^ 
x, mmit.m»izvxjmm>mmffimt:fm 

[0 0 4 6] &Ji(D£5^LxmiLtzmmmm 

-fy^O/V-^l/l, 0 0 0 p p m*^t|Jtc A 

%T*fe»A !^6«l2a)^-J:»;fc{gv^tT'feofc„ 
[004 7] J^M4 

XJlftyWtf- h 'J 1 0 p p mTK^^cffCAtU ^5 
'V *9<i b 5:fWbfe 0 ^6RW 1 0 B#ff3«<£> K-?2/^< 

[004 8] 

o jku ^x;i/^d u vyzsm-tzmtf-zym 
ftmmtiz&tit-itm&m-rz. 



(5) 



^2000-1 03 62 1 



(51)Int.C1.7 

C0 9D 185/00 



FI 

C 0 9 D 185/00 



F*-A(#%) 4G047 CA02 CA10 CB06 CC03 CD07 



4G065 AA06 AB01Y AB02Y AB03X 
AB03Y AB16Y AB17Y AB30Y 
BA07 BB07 CA13 DA04 EA01 
EA10 FA01 
4G069 AA01 AA03 AA08 AA09 BA04A 
BA04B BA14B BA21C BA22C 
BA37 BA48A BA48C BC50C 
BE06C BE19C BE38C CA01 
CA10 CA11 EA08 EB15Y 
EC22X EC22Y FA01 FA03 
FB23 FB30 FB57 FC02 FC04 
FC08 

4J038 EA011 HA216 KA04 



